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ABSTHACT 

The disappearance of planes and ships in the Great 
Lakes area Is the focus of the three activities in this unit. 
Activity A involves studying the locations of missing craft and 
personnel. Activity B, which treats the loss of the freighter Edmund 
Fitzgerald as an example of a Great Lakes tragedy, consists of 
plotting bathymetrlc contours, investigating weather conditions on 
the day of the wreck, and constructing a niodel to study ship design. 
Finally, In Activity C students listen to and analyze "The Wreck of 
the Edmund Fitzgerald" ballad. Both a student workbook and a 
teacher's manual are provided. The latter includes an overview of the 
unit, a materials list, objectives, teaching suggestions, and answer 
keys to student activities* (Author/»B) 
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Investigation the great lakes trianhle 

INTRODUCTION In 1974j Charles Berlitz wrote his famous bestseller, The 

Bermuda Triangle i 



>TnlHERl IS A SECTION OF THE WEiTlRN ATLANTIC^ 

X off the wutheast coast of th«: United States, form- 
sng what has been tenngd a triangle, extending from 
Bcnmuda in the north to southern Florida, and then 
east to a point through the Baiiam^ past Puerto Rjco to 
about 40* wcbi longitude and then back again to Ber- 
muda, ^is anm occupies a distu' jing and almost un- 
believable plawc in the world's car Jogue of unexplained 
mysteries. This is usually referred to aj the Bermuda 
Triangle, where mure than IM planes and ihips have 
ItCeraliy vanished into thin air, most of ihem sjoee 1945, 
and where more than UOOO Uves have been lost is the 
past twenty-iix years, witl^yt a single tody or even a 
piece of wreckage from the vanishing planes or ships 
having been fuund. 



Former aviator Jay Gourley has since written a book called 
The Grea*' Lakes Triangle (1977), which claims that the Great 
Lakes account for more unexplained disappearances than the Ber- 
muda Triangle, This Is no small comparison, concidering that 
the Bermuda Triangle is sixteen times larger than the Great 
Lakes area 

Because of the irregular shape of the 
Great Lakes, piLotS'---aware of dangers 
within— ordinarily circumnavigate the 
lakes p even when overflying might be 
shorter. It is almost impossible foi 
even the slowest aircraft to be more 
than 20 minutes from land. Today's 
airliner can cross Lake Erie through 
the middle in ten minutes* Faster 
aircraft can do it in much less than 
four minutes* Over any pcint on any 
of the Great Lakes it is possible for 
the pilot of any Jet airliner to shut 
domi all his engines and literally 
glide %o land* There are hundreds of 
ground-based ^ sea-abased and air'-based 
radios constantly monitoring emergency 
frequencies for any sign of trouble. 
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Aware of the curious incidents over 
the Great Lakes , the Federal Aviation Ad= 
ministration several years ago instituted a 
Special "Lake Reporting Service*-; pilots on 
Great Lakes overflights make continuous 
reports to ground stations. A ten^minute 
delay in such a report automatically launches 
search^and^rescue operations * This service 
has saved many lives that would have been 
lost to ordinary accidents ^ but the high 
incidence of Inexplicable disasters has 
remained unaffected . 

OBJECTIVES When you have completed this investigation you will be able to: 

1. Explain what is meant by the Great Lakes 
Triangle, 

2* describe how bathymetric charts are constructed* 

3. Exi^lain how weather information is mapped* 

4* Describe the characteristics of a Great Lakes 
freighter. 

5* Discuss at least two possible explanations 
for the sinking of the Edmund Fitzgerald * 




Figure Is One of the last photographs taken of the Edmund 
Fitzgerald , 
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ACTIVllY A WHAT IS THE GREAT LAKES TlIANGLE? 

t^TERIALS Map of veBsol and aircraft disappearances In the 

Grei^C Lakes area^ Tabic I from the Teacher's Culda* 

Figure 2 shows the last position of diaappearlnR 
ships and planes in the area of the Great Lakes Triangle* 
Look at the map syn^ols and their locations to answer the 
questions on the next page. 




Figure 2, Estimated locations of dlsappearanaes described In 
Gourley's The Gre&t Lakes Trlansle . 
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1. Are there some areas where large numbers of 
losses have occurred? If so, vrfiere? 



2. Are there logical explanaMons for large numbers 
of losses having occurred at these particular 
areas? What explanation? 



3* Do most of the losses include missing people? 



4, Wh> do you think some of the planes, ships and 
people have never been found? 



If you are Interested in learning more about the plants 
and ships in Figure 2^ your teacher can post n copy of the list 
froin which the map was made, 




7 



HOW CM DISAPPEARANCES WITH IK THE TRIANGLE BE EXPLAINED? 



It the nature of the scientist to look for logical 
explanationB for what Is observed. In this activity you will 
eKplore some factors about ships and the Great Lakes environ- 
ment that could help explain the disappearances you noted in 
Activity A* 

Navigational chart of eastern Lake Superior; cardboard 
tubes ; plastic beads or aquariuin gravel ; wax pencil ; outline 
maps of Lake Superior; weather data for November 10 ^ 1975; 
pencil or pen; tracing paper. 

You will be assigned to investigate and produce examples 
of one or all of the following topics, 

1, Great Lakes bulk carrier design 
2* Tracking a severe lake storm 
3, Lake bottom characteristics 

All the materials needed for your asBignment are included 
in this booklet p If you have been assigned Topic 1^ use pages 
7-9. For Topic 2 use pages 10-16, and for Topic 3 pages 17=19. 

After your investigations have been completed your 
teacher will conduct a class discussion, findings from all 
three topics will be brought together. The discussion will help 
you answer the questions below. It may be helpful to read the 
questions before you bepln work, but do not try to answer them 
until all the Investigations have been completed* 



1, Could ship design be responsible for the 

loss of some vessels in the Triangle areas? 
^Explain . 



2, How bad is a severe storm on the Great Lakes, 

a. Wind speeds? ___________ 

b. Wave heights? 

c. Duration (how long the storm lasts)? 



d. Visibility? 
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3» What kinds of areas In laken and oceanH may bo safer 
when a scorn in In progress? -_ 



4, How are bathytnetric measurements made? 



Is it possible that there are features on lake 
and ocean bottoms that mariners don't know about? 

E xp 1 a in * 



6* What are the '*Three Sisters" in the mariner's 
language? _ 



7. Consider the Edmund FltEger^j^d as an example of 
a Great Lakes Triangle disaster. Are there 
natural forces that could explain the sinking, or 
is there a need for other kinds of explanations? 



8» Considering the stonn, the water depth and 
temperature, and what possibly happened to 
the Fitzgerald » why do you think the bodies of 
the crewmen were never found? 



TOPIC 1 
INTRODUCTION 



GREAT LAKES BULK CARRIER DESIGN 

The Edmund Fitzgerald sank in the Great Lakes Triangle area on 
November 10 ^ 1975. The Coast Guard and the National Transportation 
Safety Board both decided that the wreck was caused by a hatch 
cover which let water enter the hold* l£ you examine the general 
shape and parts of the FitE p you will be able to point out to your 
classmates some ways that ship design could have been at least a 
partial cause of the sinking* 

The ships that carry iron ore (taconlte pellets) on the Great 
Lakes are designed to haul huge loads with very little draft . 
Draft is the depth of water necessary to ^loat a vessel. If a 
ship "draws" (has a draft of) 30 feet, it can only go in water 
that is more than 30 feet deep. Because of underwat^.r rocks and 
the necessity of going through locks from one lake another ^ 
most lake vessels draw 23 feet or less when fully Inaded. This 
means that a large load must be spread out in a "thin laver," 
If a ship is deslp;ned for use on one lake onlyi it can have a 
larger draft. 



T 



draft 




A bulk carrier is a ship that carries a large amount of unpackaged 
material like grain or minerals. Great Lakes bulk carriers are usually 
about ten times as long as they are wide, and about half as deep as 
they are wide* The Edmund Fitzgerald was the biggest ore carrier on 
the lakes when she entered service" In 1958* The Fitzgerald was 727 
feet long J 75 feet wide, and arew 25 feet of water, 

MATERIALS Cardboard tube at least 45 cm long; tape; small plastic beads 

or aquarium gravel; marking pen, 

PROCH)URE A scale model la a small version of anything, with all sizes 

cut down by the same proportion. Architects, car designers, and 
such make scale models to see how a product is going to look before 
they Invest in the real thing. The model of an 80 x 60 foot house 
might be 80 x 60 inches * or 8 x 6 inches, or 4 x 3 inches. For each 
of the model sizes given, the original measurements have both been 
divided by a certain number* 
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Build a scale model of the Edmund Fi-tzgerald 
using the dlTnenslons glvan In paragraph 3 on 
page 7. Use a cardboard tube which you flattM 
on one side to form the deck. Draw hatch 
covers on the deck and outline the positions 
of other deck structures 




Seal one end of the ''hull" with tape and pour 
small plastic beads or aquarium graval into the 
hold until it Is about 3/4 full. Seal the open 
end so that none of the "ore" can get out. 

This simulates the cargo of an ore carrier like 
the Fitzgerald t The hold of the ship i^ a single 
open chfflnber* It does not have any dividers , or 
"bulkheads i" to separate one section from another. 
Ore pellets are loaded through the hatches on deck. 



u 



9 



3» Experiment with your model to find the answers to the 
following questions: 

A, Balance the model on the side of a 
pencil. What do you have to do to 
find the balancing point (center of 
gravity) 7 



B* Suppose the ore ia loaded and the ship 
is balanced for its trip across the 
lake* A storm comes up. Wind and high 
waves cause the ship to roll (rock from 
side to side) and pij^ch (rock from end 
to end). Which motion, roll or pitch, 
Is more likely to shift the cargo out 
of balance? 



C, Waves break over the ship one after 

another. The water from one wave doesn't 
even clear the deck before more water 
piles on. How could this affect the 
ship's balance? ^ _ 



A hatchway caves in or comes unsealed , letting 
water enter the hold* How could this affect the 
ship's balance? _ 



E, A aeries of waves raises up the stern and rolls 
under the ship toward the bow. If the cargo 
shifted strongly toward the bow, what could 
happen to the ship? 



F, The Fitzgerald was 727 feet longt She sank in 

530 feet of water. What could happen to the ship 
if it suddenly nosedived to the bottom? 



4. Prepare to explain to the class how ship design could be 
at least partly responsible for the loss of some vessels. 

5* Share with the class the meaning of these terms i drafts 

scale model, hullj bulkheads, center of gravity, pitchy and 
roll. 
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TOPIC 2 
INTRODUCTION 



IWTERIALS 



PROCEDURE 



BTOm TRACKING 

Weather conditioni on the water can sometimes create freak 
accidents that appear to be more supernatural than natural. 
Sightings of "ghost ships,'' sea monsters, and the like often 
occur during periods of unusual weather. Natural forces and a 
good imagination are probably responsible for many of the 
"unexplained" phenomena of the Great Lakes and Bermuda Triangles, 

The mariners of the world's oceans and the Great Lakes are 
always watchful of the weather. Their lives depend on how 
prepared they are for conditions on the water. Regardless of 
their preparedness, however ^ accidents happen* A storm may 
build up far more strength than weather predictions forecast* 
and the tremendous force of a raging sea may be more than a 
ship can take. Such an accident occurred on November 10* 1975 ^ 
with the sinking of the ore freighter Edmund Fitigerald . 

Transparencies of Lake Superior, waK pencils * overhead pro- 
jector* 

All over the world, every six hours at 1 and 7 P*M, and 1 and 
7 A.M. Eastern Standard Time, observers report weather conditions 
at their location. Wind speeci and direction are noted. Precipi- 
tation for the previous six hours is measured. Temperature^ visi- 
bility and any other weather conditions are also recorded. The 
information is then put into an international code, sent to collec- 
tion centers within each country j and exchanged internationally. 
In this country, the information is collected and analyzed by the 
U,S. Weather Bureau, 

At the centers receiving the coded weather information, 
weather maps are prepared. The messages are decoded and the 
conditions reported are translated into figures and symbols* 
These are grouped around a small circle drawn on a map at the 
position of the station reporting the information* The circle 
on the map, with the figures and symbols describing the weather 
conditions at that location is called a station model . The 
method of construction of a station model and an Interpretation 
of its information are shown in Figures 3-^5, 
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Figure 3 1 Method for showing wind direction. Circle is placed 
at location of station, and bar points to where wind 
is coming from, 

9^ . . 13 
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® r r r r r r f,p 

Calm 1-2 yi 8.12 13.17 ^.j? ^-32 1M7 »42 

^ r r r r F f 

^ 4M2 »^ »^ aw ^72 

Figure 4 1 S^bola used to indicate wind speed (in knots). 




1. Force q£ wind 25 knots 

2. Wind dlreetion! from northwest 

3. Visibility 2-4 mllai 

4p Thunderstorm in progreas 
5. Wmvas 

Figure 5: Intarpretatian of a Station Model 

You are to examine and report data (Information) on 
weather conditions during the storm that caused the Fitzgerald* a 
sinkings 

Figures 6 and 7 show the weather data for 1 and 7 aim, 
(Eastern Standard Time) on November 10, 1975. The abbreviations 
used stand for shlpg that reported in as weather stations. This 
data was taken from the actual transcripts of hearings following 
the sinking of the Fitzgerald . From your teacher get transparenclei 
of Lake Superior numbered 3--4, and record on them the following 
information. 

A, Date and time (plot a new map for each different 
ttae) , 

B. Wind, wave, precipitation and vlilblllty data for 
the stations listed. (Soma stations are on land; 
others are reports from ships at the positions 
given-) The Information to be plotted is in the 
chart On page 14 « 
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DAte 



Time 



Station 
Location 



Wind Speed Wind Wave Height 

(fciots) Direction (Feet) Preclp. 



11/10/75 OlOOE 



Anderson (Airo) 32 Nl 

FltzEerald (FTZ) 52 NNE 

Duluth 15 N 

Apostle Isls. 30 NNE 

Thunder Bay 10 NE 

BRE 38 NE 

CLK 42 KNE 

SWN 40 NE 

Wll 30 NE 

BEE 30 SE 



10 
10 

8 
7 
5 
7 
7 
10 



Rain 

Heavy Rain 



Rain 

Clda Formini 
Mod. Rain 
Squalls 
Fog 



Visibility 
(Miles) 



5-9 
2-4 



5-9 

104- 

lOf 
1 



Figure 6. Weather data from 1 AM, November 10, 1975. 



13 



ERIC 



13 




FTZ 


35 


NE 


10 


Mod . rain 


2-4 


Apostle Isls, 


30 


WNW 


8 






SW of Isle Royale 


45 


NW 


19 






Copper Harbor 


20 


ESI 


6 






ALG 


20 


SI 


3 


Xntmt . rain 


5-9 


CLK 


26 


SE 


7 


TSlM 


5-9 


SWN 


25 


S 




Rain 


1 


WEI 


35 


SE 


10 


Lightning 


5-9 


Whlteflsh Pt. 


30 

gust 39 


SE 









Figure 7. Weather data frora 7 Mi^ Novenber 10, 1975. 
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Table 1. Weather 


data for 


maps 3 an 


d 4 (transpflrencies) , 






Station Wind Speed 


Wind 


Wave Height 




Visibility 


Date Time 


Location 


(Knots) 


Direction 


(Feet) 


Precip. 


(Miles) 


I300E 


AND 


20 


SE 


10 


Clds forming 


10-24 




Duluth 


25 


NV 










Silver Bay 


20 


NW 


5 


Cids dissolving 


10-24 




SW of Isle Royale 


40 


WNW 


10 








BEE 


49 


NW 


7 


Mod . Snow 


1 






53 


NW 


15 


Heavy Snow 


h 




Copper Harbor 


60 


WNW 


8 








Slate Isl. 


25 


NNW 


7 








SIM 


44 


W 


7 




10-24 




Caribou Isl. 


40 


w 


6 








ChK 


41 


s 


13 


Mod TSTM 


5-9 




Whiteflsh Pt. 


20 


SW 


15 


Lt. Snow 


2-4 


1900E 


Duluth 


10 


WNW 










Copper Harbor 


40 


NW 


10 








Grand Marals 


55 


w 


13 








ARM 


25 


NW 


8 


Clds dissolving 


10+ 




HE of Isle Royale 


40 


NW 


5 








off Marathon 


25 


NW 


5 








FTZ (sank) 


49 


NW 


16 


Drizzle & Snow 


104- 
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Mewer the following questions based on your mapsi 



1* In what direction was the atorm moving? 
(Note the movefnent of the low pressure 
center.) 



2, Do the winds around a low pressure center blow 
clockwise or counter-clockwlse? 
Toward or away from the center? _________ 



Are wind speeds greater or less as they get 
closer to the low pressure center? 



3, On weather maps 1-4 ^ check the station models 

for eoastai weather and raid-lake weather* Which 
areas ^ coastal or mid-lake, had higher wind and 
waves? 



4* Wiich areas had higher wind and waves * island areas 
or mid-lake areas? 



5* Which side of the iakSj Canadian or U.S.* had more 
severe weather conditions? 



6. The map below shows the courses taken by the 
Fitzgerald and a following ship, the i^iderson * 



mm 




tfmmm 



Figure 8s Courses steered by the ATthur Andmrsan and the 

Edmwi FitBgerald on the night of November 10, 1975, 
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Wns this the bast possible course In view 
of the weather condltlans? 



7- Plot a recommended course for the Fitzgerald 
on a third transparency. Be prepared to de-- 
fend your choices for the rest of the class* 



LAKl BOTTOM CHARACTERISTICS 



How deep is the water? Every mariner must be aware of 
Water depth In order to know if his vessel will float without 
bumping the bottom* 

Ixplorlng water depths began with crude lead-weighted 
ropes on wires lowered from ships. Knots or marks on these 
gounding lines were recorded as depth measurements, '*Mark twain," 
for example, meant that the water came up to the second mark on 
the line and was two fathoms (about 4 meters) deep- 
In World War I the echo s^ounder was developed. A sound 
sent Out from an instrument aboard a ship bounces off the sea 
floor or lake bottom. When the echo returns to the ahipj depth 
is calculated, Sound waves travel through water at a speed of 
5000 feat per second. If the sound takes one second to reach 
the bottom, its echo takes one second to return and the water 
is 5000 feet deep. Using the results of echo sounding, 
scientists can draw a bathymetrlc chart ■ ("Bathy" means deep 
and "metric" means measured,) Such a chart shows the characteristic 
of the sea floor or lake bottom. 




Figure 9 1 A ship using an echo sounder* 

Nautical chart of eastern Lake Superior (St. Mary*s to 
Au Sable Point) s transparent sheet, wax pencil, 

A contour line is a line connecting points of equal 
elevation or depth. We can construct bathymetric contours in the 
following way I 

1* The niunbers on the nautical chart on the next page 

are the soundings at various locations in a small lake* 
The larger the numbers are^ the deeper the water. The 
zeroes indicate shoreline areas i where the water depth 
becomes zero. All the zmton around the edge of the 
map have been connected to show the shape of the lake, 

20 
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Are there other zeros besides the lakeshoye ones? 
What kind of a feature has been drawn at point A? 



2. Now find a line that roughly shows where the watei" is 
50 feet deep* (Mariners do not use the metric eystem 
yet,) The line goes between the numbers greater than 
SO and the ntmbers less thm 50. Contour lines do not 
end unless they go off the edge of the maps so the ends 
of the 50 foot line are connected* 

There are two SO^foot bathj^etrlc contours for this 
map, toe surrounds the feature at. A and «iOther is 
around the inside of the entire lake. Be sure you 
understand why these lines were drawn where they are, 

3. Put a Y on a part of the lake that has some very shallow 
areas close to the 50-foot line. This is a place where 
there is a rocky area or a shoal underwater* Sailors 
would have to be very careful not to bump their boats 
into this. 

4. Draw a lOO^foot contour line in the lakev Put an X on 
the deepast point in the lake. 




Practice Map: Soundings in a Small Lake, 
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5* On large map showing the eastern end of Lake 

Superior, place a transparent sheet so that Its short 
bottom edge is on the line labelled 46^50' and the 
long left hand edge is on the 85^0' line of longituda* 
Trace the shoreline onto your paper, 

6, In the area covered by the tracing papers draw 50--foot 
bathymetric contours. Be sure to look around for the 
depths far out in the water that may need to be enclosed 
in such lines, 

7, Also draw a 75-foot contour. Your map should now show 
places of shallow water that are surraunded by very 
deep water, 

8, Label the town of Coppermine Point on your transparency. 
On November 10* 1975, the Edmund Fitzgerald sank off 
Coppermine Point in 530 feet of water. Put an X on 

the place where the sinking probably occurred, (The 
ship waa coming from the northwest,) 

9, The Fitzgerald ^s hull was 37 feet deep. In a storm 
with large waves the hull might dip down to a depth 
of about 50 feet. Locate areas where hidden shoals 
might be (depths of 50 feet or less, and areas where 
few depth measurements have been fnade) • Be prepared 
to show the class the areas where the Fitzgerald 
could have struck bottom. 
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WHAT H^PENED i^OARD THE EDMUND FITZGER^? 



On November 10, 1975, thi Graat Lakes ore carrier 
Ectaund Fitzgerald iank in the area of the Great Lakes Triangle. 
Though its wreckage was found, no memberi of the ship's crew 
ware aver recovered. The sinking thus became not only a new 
piece of the triangle's mystery | it became a htuaan story as well. 

Strong amotions are often expreised mora effectively 
through Bxi artistic creation than through spokan words, A violent 
painting or a joyful dance can conffliunlcate feallngs that anyone 
can understmd. The detp sorrow fait in the lakes country whan 
the Edmund Fltzgarald sank was exprassad In a haunting ballad 
by a Canadian singer, Gordon Lightfoot. 

Recording of Gordon Llghtfoot's "The Wreck of the Edmund 
Fitzgerald words to that song, pencil or pen. 



Song rerajs.yed due to copyright restrictions* 
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PROCEDURE 1* Listen to the recording. How does It make 

you fael? 



For each of the following things about the 
song, tell how It helps to produce this 
general feeling i 

A. the singer's voice 



B* the tempo (how fast the song Is)^ 



Cp the instrument being played 



D. Sounds in the background 



E, the words (list words or phrases that 
help create the feeling) 

'■^^^ -- ■ - - - ._T - - — 



Imagine that you are aboard the Fitzgerald on 
the night of the storm. The darkness and the 
cold rain are uncomfo^rtable, but until now no 
one has doubted that you will reach your des- 
tination. 



"At 7 P,M, a main hatch- 
way caved in." Write a one--page description of 
what you might have witnessed aboard the ship 
as it sank. This can be done as if you are 
recording events In a diary or wlting a last 
letter to a friend. Since you have probably 
decided for yourself ^at must have happened 
that nighty this Is a way or providing the world 
an "eye-witness" account of the events - 
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Sotna people have survived the ''close encounters" with the Bermuda 
Triangle, others have not. The last messages from ships and planes 
that have disappeared are examined in Berlitz *s book. Without a Tracer 
a follow-up to Berauda Triantfle . The book also Includes the 
testimony of witnesses and survivors* It serves to enlarge the 
mystery of the triangle as it searches for the natural or supernatural 
causes for happenings there* As you read these accounts, search for 
ways to explain the happenings naturally. Both Berlltz*s and Gourley*e 
books imply that forces from outer space are responsible for triangle 
disappearances* Though this idea is an interesting one, most 
scientists wuld tell us that science fact is stranger than science 
fiction. It is very likely that SOTie natural factors such as those 
you Investigated In this activity have been responsible for 
disappearances in both the Great Lakes and Bermuda Triangles * 

TheTB ore moiflm thingB in hmMen and earths , 
t^n WP& &^mcmt of in our philoeophy, 

Shakespeare 
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A FINAL NOTE 

As this activity was being prepared, another incident was 
added to the Great Lakei Triangle mystery. This incident did 
not result in the logs of the plane or any lives » but it is the 
type of accident that makes people believe that unnatural things 
are hapoening in the Triangle, Try to figure out what natural 
forces could have caused this near-disaster. 



(tahmhm Blipntrh F FRI. APRIL 6. 1879 




Of Supersonic Div 
Called Miracle 



DlTOOrr (AF) ^ The 80 passengiri aboard Uim 
TWA flight from New York to MinneapolU had Just 
eaten a midair snack when the^ fait the eraf t be^n to 
vibrate. 

Suddenly, the plane swerved to the right, 
completed a 360^egree barrel roll and nose^dlved 
from 39,000 to 12,000 feet — five miles — In a matter 
of ieoondi at a speed apparently exceeding that of 
sound. 

*^YOU COULD FEEL your faee preised baek and 
the blood rush to your head," said Chell RoberUi 22, r 
University of Utah student who was aboard. 
"Everyone was screaming. I thou^t it was over." 

"We were just through eating when it happened 
. , . people started to scream and a flight attendant 
itarted to cry," he said. "It's really a funny feeling to 
see what everybody does before they think they are 
foing to die." 

But nobody died Wednesday ni^t. Oidy three 
p#ople aboard suffered minor injuries. 

FtDERAL AVIAHON AdminiitiraUon (FAA) 
inspectors said It was "miraeuloim" and ''unprece'^ 
dented'' that the Boeing 727 Jitlhier survived such 
midair trauma before being brou^t under ^n^ol in 
a desperation maneuver. I^n^iorna Bondi head of 
the FAA, commended the pilot, identtfied owly ai H. 
Gi^on of Chica^. 

"I ^n*t think of any other ineldent where a 
(commerdal, pa^en^r) plane has dom a complele 
SaO^dep^ee rollover and survived," Bond said t%Uii^ 
day. *'Thm mfrade to ttat it beld tonther imder such 
eactraordlni^ ^ted and circumitaiiees." 

Preltoinai^ evidenee, load said, indieatid that 
the flight wai ''very routine in dear weather" when 
the plans "tepn to vibrate, went out of ofuiie 
control, roUed to the right, did a ^nnplete turnover 
and diffid to the pound." 



''WE DONT ENOW what caused it at this time/* 
Boi^ said. 

At that point, the pilot tried to slow the dticent 
by deploying devices on the plane designed to 
inarease drag. But the wing naps, spoilers and 
ieading-edge slato proved ineffective at the speed the 
plane was traveling and were torn off. 

The pilot then lowered the landing gear. 

"It is clear that tlut Is the event that allowed the 
^ew to reggto i^ntrol of the plane," Bond said. 

"THERE IS NOTHING in the manual to teU you 
what to do," he saidi eommendlng the pilot. 

Bond and other FAA officials flew in from 
Washington to survey the damaged ^aft at Detroit 
Metropolitan Airport. The plane, with a seven^ 
memt^r crew, made an emergency landing at 10:30 
p.m. Wednesday. 

I^opped up by jaeltt, the plane sal on an airport 
side runway as mechanic, FAA officials and 
reporters eumined the damage. Flaps on the ri^t 
wing were ripped off during the descent Pieces of 
metal hung from Mt wing and from ^ fuselage 
around the lathing gear doors on both sides. Ii^idi 
Uie airliner, newspapers a^ magaidnes were strewn 
on the floor. A large sack ^ used alriiakness bap 
stood to aUe. 

TWO f Am, ONE recording cockpit converea- 
dons and one reeording radio conversaUons with the 
groundg were sent for study to the National 
TransportaUon Safety Board in Washington. 

Chuck Foster, as^ciate adminiitrator of the FAA 
for a^ation standards, said the plane was flying 
atout 500 mph before the trouble hit, but in the dive 
apparently exceeded 650 mph ^ above the spatd of 
sound at that aiytude and temperature. 

"I've been told that the airsj^ed indicator was 
pegged all the way over to the edge," Foiter said. ''If 
that proves to be the ease, it will be the first time in 
FAA history that an airplane (hot designed for it) had 
eiacded thois ipeedg and survived.** 
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INVESTIGATION 



THE GRMT I^CES TRIANGLE 



OVERVIEW 



PREREQUISITE 

STODENT 

BACKGROUOT) 

MATmiALS 



This investigation includes three activities leading to 
a cnnsideration of fact and fiction about the diaappearance of 
plaaes and ships in the Great Lakes area. The first activity 
involvas studying the locations of missing craft and personnel* 
Students examine concentrations of the disappearances and 
speculate on their causes - 

Activity B is actually three activities which are to be 
performed by different classroom groups simultaneously- If 
time permits^ all three activities can be done by the entire 
class, Hils would probably increase the general level of 
student understanding of the three ideas. The activities 
treat the week of the Edmund Fitzgerald as an example of a 
Greit Lakes Triangle tragedy. One topic involves plotting 
bathyinetric contours in eastern Lake Superior and pointing 
out locations where hidden shoals could exist. A second topic 
requires preparation of a aeries of transparencies plotting 
weather conditions on the day of the wrecks and a third topic 
uses a model of the Fitagerald to illustrate hew ship design 
could have contributed to the dlsastrr. When all three topics 
have been considered the teacher will lead a discussion to 
consider whether the wreck of the Edmund Fitzgerald was an 
accident resulting from natural causes or whether other 
supernatural or extraterrestrial forces were at work. 

Finally s Activity C focuses on how an art form can convey 
emotions as well as provide information. The class will listen 
to the ballad "The Wreck of the Edmund Fitzgerald" and tell how 
the song conveys its mood. Each student will then write a 
short letter or diary entry explaining "what really happened" 
when the Fitzgerald went down. 



Warhead projector ^ four transparent sheets ^ wax pencils ^ 
cardboard tube 45-55 cm long^ tape^ marking pen* aquarium gravel 
or plastic ESC? beads ^ bathymetrlc chart of eastern Lake Superior ^ 
and recording of Gordon Lightfoot's "The Wreck of the Mmund 
Fitzgerald . 
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OBjECTIVES 



SUGGESTED 
APPROACH 



Students who have completed his investigation will be able toi 

1. Qcplaln what Is meant by the Great Lakes Trianglo, 

2, Describe how bathymetric charts are constructed, 
3* Explain how weather Infomatlon Is mapped* 

4. Describe the characteristics of a Great Lakes bulk carrier. 

5* Discuss at least two possible explanations for the 
sinking of the Edmund Fitzgerald , 



Activity A should be done together by the entire class as an 
Introduction to the topic. 

Assign students to one of three teams for Activity or 
have them read all three topics if the class is to work as a unit. 
Activities A and B can usually be completed in two class periods. 

Additional class tjUne will be needed if all students do all 
parts of Activity B. Plan to lead a discussion based on the three 
topics when work on them is completed, (A recoiranended question 
aequence la Included in this guide) , 

As a follow-up and means of evaluating the Impact of the 
entire investigation p Activity C can be assigned for completion 
outalde of class ones the recording has been played. 

The bathymatrlc chart of "St, Mary's to Au Sable Point" 
(Nautical chart #14962) for Activity B can be obtained froms 

Distribution Dlvlslonp C44 
National Ocean Survey 
Rivardalep MD 20840 



The 1980 price for the map is $3 •IS, 



iO 

o 
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ACTIVITY A WHAT IS THE GREAT LAKES TRIANGLE? 

PROCroURE Table 1 (shown on pages 4-6 of the Teacher's Guide) lists 

the disappearances or wrecks of ships and planes within the 
area shown as Figure 1 in the Student Guide. Please post the 
table where students can refer to it. 

Answers to questions are as follows: 

1, Yes^ there are some areas with many disappearances* 

These include eastern Lake Superior ^ western Lake Erles 
and areas around Milimukee and Chicago # 

2* Allow for guessing on this question. The areas in 

Lake Michigan are around busy airports. Eastern Lake Superior 
is full of islands and has a narrow approach route into 
St, Mary's River, 

3, Yes J most losses included missing people, 

4, This question calls for spfcculation. All answers should 
be accepted. 
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TABLE It Great Lakes Triangle Disappearances 



6/23/50 Northwest Airlines 70 miles east of South Haven, Mich. 58 

Flight 2501 

11/10/75 Edmund Fitzgerald Off Coppermine Point, Lake Superior 29 

2/15/64 Twin engine plane Western basin , Lake Erie (Detroit 2 

headed for A^ron) 

2/12/63 Small plane Over Nlaiara Falls 0 

11/21/C2 Bannockburn , small Middle of Lake Superior all 

freighter 

7/21/72 Piper plane Offshore from Milwaukee, Lake Michigan 1 

5/15/56 Canadian twin jet Just Northeast of Lake Ontario all 

12/15/72 Lear Jet Just south of Detroit 0 

3/26/61 Small plane Just west of Lake Michigan in Wisconsin all 

10/28/92 W.H. Gilchor West of Straits of Macklnack, Lake all 

aceel grain ship Superior 

10/28/92 Ostrich Off Manltou Islands, Lr.;e h. nerior all 

wooden schooner 

10/28/52 Small plane 35 miles northeast of Marquette, Michigan 4 

12/7/27 Kamloops Isle Royale all 

steamer 

8/20/99 Hunter Savidge Lake Huron near Alpena, Michigan 5 

Schoonef 

4/19/74 Helicopter Near NE shore of Lake Ontario (Ottawa 0 

to Greenville, Michigan) 

12/19/66 Light plane Over water between Cleveland and Erie 1 

9/9/63 Light plane Sandusky^ Ohio 0 

6/8/55 Light plane North of Lake Superior (from Kapukaslngj 0 

Ontario to Kenora, Ontario) 

* Jay Gourlay, The Great Lakes Triangle , Greenwich, Connecticut^ Fawcett Publications, Inc. 
1977, 
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Date 



Craft 



Location at Time of Disappearance 



People Missing 



9/23/60 

11/12/13 

11/24/18 

ll/24/i8 

12/1/08 

11/28/52 

12/19/66 
11/6/69 

7/21/72 
12/7/72 
11/30/72 
3/20/65 
1/14/67 
5/21/69 

5/21/59 
12/16/59 
3/20/73 
4/20/73 
3/17/66 
11/22/79 

9/26/30 

8/4/65 



Cessna 140 

The Price 
Ship 

Inka^an 
Minesweeper 

Cerisolleg 
Minesweeper 

D^jlj^ Clemson 
Steamer 

CF-FUV plane 

Cessna 172 
Twin turbojet 
Twin Piper PA^31 
Plane 

Beech Expedltor 
Cessna 170B 
Plane 
Beach 35 

Piper PA-18 

Aero Design 560E 

Beech F18S 

Lake Seaplane 

Twin^engine Piper 

Waubuno 
Steamer 

Our Son 
Schooner 

Mong Sport Plane 



Just south of Milwaukee over Lake 
Michigan 



Lake Huron, southern tip 

Lake Superior (near Soo Locks) 

Lake Superior (near Soo Locks) 

Lake SuperlorCnear Soo Locks) 

Lake Superior (between Keweenaw Ft, 
and Whitef ish Pt , ) 

Lake Eriej near Ashtabula 

Lake Michigan (15 miles east of Milwaukee) 

Lake Michigan (15 miles east of Milwaukee) 

Lake Michigan between Milwaukee ^ Chicago 

Lake Michigan (Detroit to Milwaukee) 

Lake Michigan (near Chicago) 

Lake Michigan (near Muskegon) 

Northwest shore of Lake Michigan 
(near ?-^enomlnee, Michigan) 

Lake Superior (near Teggan Lakes Ontario) 

Lake St. Clair 

Lake Erie (Cleveland to Detroit) 
Lake Erie(few miles east of Howell, Mich* ) 
Lake Huron (WlartoniOnt, to Alpena, Mlchi) 
Georgian Bay, Lake Huron 

Lake Michigan * Straits of Manltou 

Lake Michigan 



All (some 
bodies re- 
covered) 

All 



All 
All 
All 

All 

7 
1 
1 
1 
1 
3 
4 



2 
2 
1 
1 
1 
24 
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Date 



Craft 



Location at Time of Disappearance 



8/27/53 
11/21/36 

12/18/50 

12/2/42 

12/2/42 

9/27/60 
8/2/56 
11/26/13 

11/29/60 
11/25/81 

10/9/07 

L2/10/67 

9/6/64 
.2/8/56 
.2/4/72 
4/4/70 r 
6/12/71 •" 

6/17/69 
O 
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Twin jet interceptor 

Light plane 

Jet 
Hibou 

passenger steamer 

Saehem 
tug boat 

Adtnlral 
Stout ship 

C^leyco 

tanker barge 

Twin jet Interceptor 

CF--100 

Rouse Sitmngns 
schooner 

Piper plane 

Jane Miller 
passenger steamer 

Cyprus 

steel freighter 

Multl--engine 
Beeeh H-18 

Twin--englne piper 

Aero coranander 

Cessna 320 

Beech 36 

Cessna 180 

Piper 



Pe ople Missing 
0 



North shore of Lake Ontario, near 
AjaXj Ontario 

Alliance, Ohio* to Detroit, Mich, 
(Over west end of Lake Erie) 

Over South Lake Michigan 

Georgian Bay 

Lake Erie, 11 miles North of Dunkirk 



Lake Erie (8 miles from Avon Ft, 11 miles 14 
west of Cleveland) 



1 
7 



Lake Erie (8 miles from Avon Pt, 11 miles 
west of Cleveland) 

Lake Ontario 

Bruce Peninsula near Georgian Bay 
Lake Michigan, Just north of Chicago 

Lake Michigan , just off Chicago 
Colpoys Bay near Georgian Bay 



32 (some re^ 
covered, some 
not) 
1 

2 

17 



3 
28 



Off Coppermine Point p Lake Superior all but 1 

Lake Monona ^ near Madison, Wisconsin 0 

Markham, Illinois 0 

North shore of Lake Erie near Buffalo 0 

East shore of Lake Michigan 0 

Lake Michigan near Gary, Indiana 0 

Whltmore Lakej Michigan, 10 miles North 0 
of Ann Arbor 

Few miles North of Chicago over Lake 0 

34 
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ACTIVITY B HOW CAN DISAPPEARANCES WITHIN THE TRIANGLE BE MPLAINED? 

PROCmURE Ke^ordsi station model s scale model s draft , center of gravity , 

roll , pitch y contour llnas » bathynetrlc ^ echo gounder . 

Divide the class into three groups or have the entire clais 
eomplsta all the activities for these topics* 

Topic li Great Lakes Bulk Carrier Design 

Topic 2 1 Storm Tracking 

Topic 3 1 Obstacles Beneath the Waves 

Inforroation and instructions for all topics are Included 
in the Student Guide. Upon completion of activities for the three 
topics have students present their results and ideas as you lead 
them In a discussion^ The following sequence of questions is 
recoimended for bringing out the major points (Topics are addressed 
as if they were done by separate teffins) i 

Teacher! We have noted that many ships and planes have 
disappeared in the Great Lakes area« Does 
this indicate that SOTae unusual forces are at 
work in the area^ causing vessels and people 
to vanish into thin alr^ or could natural causes 
Kplaln the losses? 
(No pause for answer) 

Let's ^mine seme things that might cause a ship 
to sink in the Great Lakes* Tean 1, show us how 
a Great Lakes bulk carrier is built and loaded. 

Team It Presents a model of Fitzgerald . Be sure they ^plain 
what a scale model is and t6ll what is meant by 
draft of a ship, 

Teacheri When you ^perlmented with your model j Team 1^ show 
us what you discovered about the balance of such a 
ship,^ 

Team^. Is Tails what was done with the model and how they 
answared questions A to F. 

Am Cargo must be positioned ^actly 
right to balance the ship. 

B. Pitch will shift the cargo out 
of balance more, 

C. Waves pile up water on deck and 
weight the ship down more. (They 
could also cause it to have a greater 
draft twaporarllys so It could strike 
an obstacle underwater) . 



er|c 



Water sloshes as the ship rolls and 
pitches. The water makes cargo shifting 
even more likely. 

The ship could dive to the bottom* 

It could snap into pieces or the front 
part could be burled in the lake bottom. 



Teacher I (Show picture of Fitzgerald wrecks Figure TG 1^ 
page 10, Could this have happened In the way 
you described? (Answer depends on Tean l*s 
previous answers p) If E and F were correct ^ 
answer here should be "yes*" 

Teacheri Team 2 has investigated the weather conditions 
on the day the Fitzgerald sank. Team 2, please 
explain when and how a station model Is constructed, 

Team 2: Gives the requested information from pages 10-^11 
of Student Guide. 



Teacher! What was the weather like on November 10^ 1975? 

Team 2i Shows Figures 6 and 7^ then two transparencies 

and points out the general direction in which the 
atarm was moving (toward the northeast, as shown 
by maps 1-3). Figures TG 2 and 3 show correct 
station models for Maps 3 and 4. 

Teacheri When a low pressure center is on the map, it generally 
tneans unsettled weather. How do winds biow around a 
low pressure center? 

Team 2: Gives answer to question 2, page 15* (Counter- 
clockwise flow toward the center, with stronger 
winds near the center,) 

Teacheri On your transparencies , show us what types of 
areas have higher winds and waves. 

Team Zt Gives answers to questions 3-5 and shows transparency 
sections to illustrate: 

Higher in coastal areas than mid-lake (Map 1, Plgure 6) 
Mid-lake and Islands about the sane (Map 1) 
Gmadlan and U,S. sides about the same (Map 3) 

Teacheri Tera 2, did the Fitzgerald choose the safest route 
ar eould you plot a safer one? 



J 



9 



Team 2i Shows the transparency with the Fltjg^erald route 
and explains the reasons Cor choosing the routa, 

Ganaral discuss J on of Teain 2's choice. There are 
no correct answers* 



Teacheri Team 3 has infomatlon about the bottom of Lake 
Superior and how underwater features could ci».use 
ships to wreck. Team 3^ how do we kno^ what^s 
on the floor of a lake or ocean? 



Team 3% Reeponds according to the introduction to their 
activity* Shows map they did as practice* 
(See Figure TG 4) , 

Teacher: Let's look at the area where the Fitzgerald sank. 
Team 3, what do the bath>Tnetrlc contours tell us 
about the lake bottom in this area? 



Team 3: Shows tracing of contours and points out shallow 
areas, (Figure TG 5), 

Teacheri Tells about the "Three Sisters" waves described 
in article on pages 16--17 (a fourth explanation 
of what tnlght have happened) , 



At this point the teacher should pull together the information 
from all teajns and smphaslga the following I 



1, A combination of natural forces and possible hmnan error 
could account for the sinking of the Fitigerald* 

2, Many disappearances within the lakes triangle are in heavy 
traffic areas (narrow stretches of watery busy airports, etc*) 
Compare thla with the accident rate on the busiest street in 
your comanunity and the accident rate on a llttle^travelled 
route. 



3. There is probably no single explanation for all the accidents 
in the Great Lakea Triangle, but it is likely that logical 
reasons for the losses could be found* 



4* This investigation has been a piece of scientific detective 
work~the putting together of pieces of information to 
reach a logical conclusion. 
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Figure TG 1^ The E dmund Fitzgerald as it appears on the bottom of Lake Superior 
(Artists conception based on Coast Guard Data, Northern New England 
Marine Education Project, Shipping, Ships^ and Water w-ays^ 1978). 




Figure TG 2: Correct station modela for students' Map 3, 




Figure TG 3i Correct station models for students' blap 4, 




ACTIVITY C 
PROCEDURE 



WHAT HAPPENED ABOARD THE EDMUND FITZGERALD? 



Play the recefdlng while studenta listen and look at the 
lyrics of the 30ng» 



1. Student feelings will differ but will probably be ' 
axpressed as worried feelings followed by sadnees. 

A. ^e singer's volee is low and clear, "He 
sounds sad*" many students say* 

B. The tempo is very slow and rhythmic. It 
seems to roll and lumber along* 

C. The instrument is a steel guitar. The rhyttanlc 
rise and fall Is created with a "bottle slide*" 

D# Background sounds are like storm waves 
rising and breaking against the ship. 
After the ship sinks, storm waves are no 
longer heard. 

E. Lyrics that create a mood include! never 
gives up her dead, gloomy * a bone to be 
chewedj the witch of Novemberp slashln'^ 
peril, the words turn the minutes to hours , 
etc. 

2. This is to be an exercise In creative writing. Students 
Imagine what actually happened aboard the Fitzgerald 
as it sank and write a first-person account as If they 
had been there. 



IffiFraiNCES Barlltz, Claries. The Bemuda Triangle , New York? Doubleday 

and CCTpanyg 1974 » 

BsrlltZp Charles « Withmit a Trace . New Yorki Ballantlne Books, 
1977. 

Gfflirley, Jay. Ths Crsat Lakes Triangle , New Yorks Aaron M. Prlestp 
Inc.p 1977. 
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IVALUATION 

ITEMS 1« The Great Lakes Triangle 

a. Includes all of the Great Lakes and some surrounding areas* 

b. la smaller than the Bemuda Triangle. 

e* has insre uneKplalned dlsapj^earances than the Bermuda Triangle, 

*d* all of the above, 

2, The draft of a ship Is the 

a. ^ount of water It displaces • 

b. depth of Its cargo hold» 

c. number of tons of cargo It can carry, 
*d. depth of water It needs to float, 

3, The "three elsters" are 

a, three freighters tht^t sank together in Lake Superior In 1975. 
*b, a series of threa waves that are higher than average, 

c. three lighthouses on the shore of Lake Michigan. 

d. Buffalo » Detroit and Chicago. 

4, Wilch statCTient Is true concerning Great Lakes ore freighter design? 

a* All freighters are more than 300 feet long, 

b, Mest freighters have a draft of 80 feet* 

Ce Cargo holds keep cargo In a small , concentrated area, 
*d* The freighter Is often about 10 times longer than It Is wide* 

5, Wiat factor (s) could throw a ship out of balance? 

a, A hatchway caves ln> letting water into the hold* 

b. The ship pitches and rolls, causing the cargo to move around, 
c« A series of waves suddenly hits the ship. 

*d. All of the above, 

6, In the Great Lakes area the winds around a low preasura center blow 

a. toward the center and clockwise, 

^b, toward the center and counterclockwise. 

c, away from the center and clockwise, 

d. away from the center and counterclockwise. 

7, The depth of a lake is determined using 

a. scuba divers, 
*b . echo sound Ing • 

c. weighted rope. 

d, light waves. 

8, l^at is the mood of the song "The Wreck of the Edmund Fitzgerald?" 

a, Happy 

b, &peful 
*c. Sorrowful 

: d. Frightful 





Marquitte, Michigan 
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'three sisters' pull It down? 
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IPITDRI NDIli Ljflf MgDonild, whs rsw yvei 1b Uurtam* 
b a tmtf mmmkl fiiherinsB on mim Ukt iypiriar li 
OrtRd Mifibi His famlljf bss bgia Ib the minmlil nshln| 
Mm% hf jfiii, km^ of Ihe shpili ind mil li the ifti ^ 
(hi Ftti|cFild slnkini vfen dNcsvcrd b^f ind nimei ror, 
inteilors. An yneli wai k^^per it Iht CaM lilaitd ll|hi fsr 
jfliny jfiiHi 

B^HYLEMCDONilLp 
IpceiiUothtggiidiiJfiumi! 

S^Fif ing min and their familit i throughoyt the w^M wilted 
iiinoit two ytirs to km the findinp of thi U.S. Cepil Ouird 
boird of Inquiry f cgirding Ihe sinking of yie Um^ Idmuad 
Fit^o-ili 

ilitifflint nltiiid recintly by the besrt ttat the ihip 
pr^Uy mi toiiie of leippgi ihfs«gh the hitch mn wii 
KJfflitfhit of a dlsap^intment, One_h^itit^ to dlipytt thi 
judpiiit of lueh 0 groyp of knpwledikble poopli who ipent m 
mh iifne ind manly to eomi up with their rindlaiii but Bi^ 
Cirtainly did not f f leise iny Iflfer millsn ii tfi how the dliaitif 
«y!d hpvi been ivoidod or hew foiyri ilmilar litusOons mli 

i K seenii to be thi eonnniui inigng lel^golng men thil 
^ leepige hive bMn somewhat e( i egutribytini ftelor 
Howivif, the lip^iil dslgn of hitrt mm os ffiightiri h 
iuch that very little i^pgge eould oceuf , 
Hie Fiizggraid was i rolatjvily mw ship, We ihould glvi thi 
ciplaiii. crew, owneri and dDiiperi lome cridil. jjiptalu 
, . in d are w woyld tog a Uki Sutler popi at tt at tl^f^a^ 
Wilhout nrii ingurmg Ihi Hafth cfivi^ ^ pl^pft^^ 

J: ; I My lieeoit to mike (hi ibovi itafffs^U yd oKif my ^> 
plwatloneflhhtaiimitiodiiiiUrhisb^ 
tniqfyiin MietpblhofeQmffl 

i ipfrlor, pflmiri^ oyi of Grand Marflls-vm eloie to the 
fmm \sti^\m pf Hit tllmnil 



Imiihoui the yeirt, thi friii^t bittl^ with Like Sup^or 
hivibftn wiged by commi^iil fisheFitiei!, Pefsonally . i im 
wigid ffliny lueh tattlii Knewlcdgi of Ik m'^ idm, Ihe 
lilt ind cBpabjjitiei ol the rtip, ^uri|e, jtidphl ind ihe 
Gnci of God have enabled mi to win all of those battles and 
mptctfuily lybniii my vtriiDn qf Uil tragedy, 
l^e Fltiprijd wtnl to the bottom of Ukt Sypj^nor by mm 
^iubmarining, dye to exceiilvt witr wel^t «i Ihe decki of 
her forward section, immidiitf ly ift of the pilot houie. 
TIIRRRilHTERi 

. Hie absolyte key to thil trigedy iiei in the Three Ssien-op 
tbftt big teas! ] am imaied Ihit this phinomenqn hu mi km 
^mlder^d. Coinmereial fii her men, and ill men w ho hivi ipint 
»ldarah|e time on Lake Supirior duriiil slofnis, know Ihil it 
ifrt|Ullr intirvili* thrii lirpr wives appelr. Fhhernien, 
ihroughoyt the yeiri, hive timed i^d ytilli^ theie ihree big 
wav^ to iyeecisfully gain tntrin^e to dingefoyi harbor wheo 
the wind Is blowing off if lake, 
To further understand this phemenon, ilind on the beich 
when the wind ii blowing off the liki , ind ptriodicilly, three 
WiV^ will sonii highir on Uii mi than the qthl^. Thil 
phindnifnon of the three big wav^ li myeh mofi pronouA.fd 
during a big §tqf rn, in (he middle of Lake Superior, and In the 
fill ind winifr mgnlhi. 

Aioiigh thi three big seat wai the kiy to Ite diiailer, many 
oihir diminti have to hivi been precise to eonqyer thii 
glglntie, magnifleent ihip. Some of the faeiori tjiil have to be 
eoniiderid mi Wind diraclion and velocity, Ipeed of leii, 
diitinci bf twien seai, direction of Ihlpi Iptid of ship, wiight of 
ea^,buoyaney<diiplaeimintritioi,de^of« 
Ihip bow and Mii 

Wi know the wind wii Uovteg ipproiimitely ?9 mph out of 
Un no^thweit, ^ ip^ ttit ihip would hive km ip- 
ppNlmiti^ IS mph, h look at Ihi show Ihit M 
mm toSiidtSti. Mirli,it Ihi^twhife theit^f y foynd, 
would havi bm approilmitely loutheait 
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htt^emM: Araothair tBi©ory 



(Conllnu^il front page 11 

Importantly, note also Ihftl U had berome neeessary to change 
eoursG afler clearing Crisp Poinl, shnrlly before the ^agody. 
Conscquentiy, the ship was tfavoling almosl difCcUy before the 

On Lakt Superior, In NQvember in deep water when the wind 
ta blowing at 70 mph, the §eas travel at approximately 2h mph 
and are spaced between iOO and ISO feet apart. We know that her 
decks had been awash previously, When the captain changed 
course, it enabled the three big seas to sweep up the full length of 
her decks, and the back-wash from the first sea was met by the 
second, and the backwash from both were met by the third. 
Sinee the seas were traveling almost twice as fast as the ihip« 
this permitted a tremendous fluid weight to remain on the 
forward section. 

■The actual time lapse from the time the flrat big sea hit aft of 
the pilot house until the Wrd one hit would have l^en ap- 
pro^mattly lo seconds. Because of her great width , th^e three 
seas would have remained on her forward deck for ap- 
proximately 20 seconds* 

The ship was 729 feet long and had an BO-foot beam. The area 
of the forward 325 feet of the ship would be 26,000 square feet. If 
UiQse three big leas massed on this section of the ship for 20 
secondi, the adding water weight would be 10 million pounds at 
an avifage depth of six feet. During this time the ship would 
have moved forward approximately 50 feet 

HEAVILY LADEN 

She wasJaden with 52 million pounds of iron ore pellets. Hiis 
addilional 10 million pounds of water for 20 seconds, and a travel 
diitmnce of only 50 feet, caused Uie entire plane of Uie ship to 
depress from horizontal to from 5 to 15 degrees below honzontaL 
At this point, her decks were under or almost under the surface. 
Because her bow and sides were perpendicular to the water, her 
buoyancy-displacement factor became decreased to a ^int 
where inertia prevailed and she continued her course to the 
bottom. 

With the terrific weight, speed and the forward force of Uie 
pfopalior, it is doubtful if the angle of descent would have in- 
crease much during the relatively short distance of 350 feet to 
the bottom. This angle would increase somewhat ai the ship 
descended, because water pressure increases with depth. When 
the bow plowed into the clay bottom of the lake, the stem itction 
would have been close enough to surface to permit time and 
space for the stem section to ea^iie after she snapped, 
* Were we to believe the findings of ttie Coast Guard board of 
incpiiry, whereby she sunk tecause of seepage Uirough the 
hatches, she would likely have seeprf water through hatchis 
both forward and aft. and would have settled to the bottom on a 
horizontal plane, and the aft secUon would not have had space or 
time to be upside down, 
WMV IT HAPPENED 

We have dealt with how Uiis tmgedy* occurred, now let us 
consider why it happened, how it could have been prev«ited and 
what lesions it can teach people who put out to sea m boati. 
- The Edmund Fitigerald lies on the botom of Lake Superior 
today, with it's full O'ew of 21 men trapped inside her, because 
the captain did not realize he was in danger. Prior to Mb 
tragedy, the Great Lak^ ships had become so large, so well 
constructed, so fast and go completely equipped that the cap* 
lains thought they were uniUikable. 



Had the captain realized the storm could sink hisiWp, hi 
could have gnincd sliclter on the south side of Michipocolen 
iHland or, later in the diiy, sought ihcUer under the north shortt 
on the Canadian side of the lake. 

Had he known the ship could sink, he could have reduced his 
speed or utiliipd the old sailbnnt lactic of "lacking" before Uie 
Wind. Hud his speed been half, that massive body of water would 
have dissipated twice as fast, . 

Those of us who operate shipB, regardless of size, should have 
learned manv things as the result of this tragedy m which Uke 
Superior was able to swallow a ship of the mainitude of the 
FiUgerald, Bonks have been written, and probably should de 
revised because of the tremendous number of relatively smaU 
pleasure craft, on water safety. - 

The cardinal lesson to be lenrned from the Fitigerald tragedy 
is that one should never undereitimate the ferocity and ^wer of 
Lake Superior. Convei^ly, nevei- overestimate the capabilities 
of your craft, A good operator do^ not get caught in a storm 
greater than the capabilities of his boaL However, if it does 
happen, common sense should prevail. 

Any ship will survive a storm much better if the speedy 
reduced. If the situation gels to a point where shelter cannot be 
reached any ship will weather a storm much better if she is held 
into the wind, with juit enough propulsion to maintaiii 
. steeragewpy. 



EKLC 



45 
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Fitzgerald Hit Reef, 
Latest Report Says 



mUJTH. MUuL CAP) - thi Uki 
Cm^* A^o^tton aays Ihe ore car^ 
ritr Gteimd J« Fit^eraM sank alter 
tMta$ a ^ uiKlerwattr tmU 
Mlly two ago in §lorin4c»i^ 
MiS^ 1^6 Superior, 

Tha anodatim ^ j^d the Otorr 
fit tte 113. Coa^ Guard, wUdi found 
that ttia '^mt ^^Ue ^^*' of the 
dliaMir wu lo» ^ buoyanor ai^ 
itabUi^ fwilting from maiii^e 
floidV of the wgo 1^ through 
Ci^a batch dosirea. 



asMsdatiofu emipoitd of 11 
biilk ih^^ eotnpanlej 
13§ vbubIb m tim Great 
Ldm» filed its potion pap^ Wadnei- 
dif wtth the National f rana^rtaUon 
Boardi asking that it eon^ 
1 ki the board'a deUberaU^ in 



na jftaper mi wrlttia bsr Paul E. 
fHmUe« a ftUred Coast Guard ad* 



TrtaiAle dttd 40 irears' tspirteiice 
^Ih the ^pe of hitgh corns md 
doim elaai^ in use ami said if they 
wm% Iniffeotive Uiert would have 
bean wm^ watery ^rgoes to uiioad. 



TUa wottU haw ben a 
Hmi ttat ftiid aad^eargo 
,**beaald. 



pw* 



tMmmf about impropef hateh 
doam prpe^um on oU^ir vemli in 
att^ ttan heavy weatiw oMdUons 
"iboyld sffidof no dr^mitanoei be 
aa roaed to lave \mm ttie on the 
WH^m/BsM ta the w^th^ ahe i^ a* 
peHmiagp'* Mmble wM. 

Wm Oed^yinaRy b^m^ ttm board 
about the Ft^erald's eom^ shorUy 
btfofi tt amk Nov. 10, Sme of it 
was pn^^ted by tte ^pteto and a 
of tte ore oarrier Arttnir AndiE^ 
son, widdi was pnm^g navigatson^ 
SMi^ancf to the Fi^mld ^ter 
ndtf failure* 

imie no pM at the Ftag^d wm 
mafntoined. the cmptein of tte Ander* 
aan aaM Urn Fi^mld was doft to 
Sitf athon Sioal north of CariLou 



— MINUTCS after passing Six 
Fathom ShoaU the Fitzgerald reported 
a list and sa jd two tank vents had been 
caiTled away and that two baUast 
pumpi were opeimling* 

CAPAOTy of Om toDart 
pumpi»14,000 gailoni per 
nUnuti^was adequate to hande the 
volume of watir tl»t eou^d in^^ 
tttf OBgh At tight^inch diameter vents, 

--TIffiU moULD have been no 
partioularly in 10 to 15 minute 
from water frmi ttUs source. 

^rm FITEGERALD'S rep^ of 
l^tUig in mxch a brief ^ri^/^can only 
be really explatatd by holing of the 
v^sers ballast tanks eaused by sMk^ 
ing SiiE Fathom ShoaL" 

^vmm WAS NO report ^ 

faatdti damage or batoh^ opening, 

-.IT mqXJ^lGMAMVS m% water 
bi tiie cargo hold would have r^ulted 
in a ^ee it would not have been 
r^^l^ed to one ^de of the vesseL 

— Tffl: FITOTERAUJ'S MASreR 
f^^rted flie pumps were operaling 
and "we are holing our own" minute 
betore Mp disapptartd from vitw 
M th% AfHitrson's i^dar. 

QUAMmf of water needed 
to idnk Om Fitigerald '*€ould not have 
seeped through the hatch covers . * ' 

Trimble said the FltigeraM 
''bbored bi bea^, quarteryig seu for 
ov^ 0am boors" aft^ the initial 
^nage eaused by aboaUng. 

Wbn bti^^no^ became n^rgisaL a 
large wave Gt mHm ot wBvm could 
bave raised the rtem, star^ the 
bmr's ^ve und^ wateri TrimUe 
tbmiied^ 

He Mid hatdi covefs coidd have 
boM bloim off by compr^ed au* in 
the aa^o compartmenti as water 
entered from the sid^ ^ bottom^ or 
they ^uld have sjswg Cmm the 
wt^ht of teeonlte peUtts cv go as the 
v^ml do^ in tmi of water. 



fMmbla'a 0Um sgissentB bi 
I to ttia Coui Giiart*a findbip 




llnderTOter phot^aplis of the 
wr^ttge, be aid* do not sup|«rt a 
concludM ttiat the batch dompa were 
not pr^ii^ doiad, saldL 
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